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This is a report of the damage assessment of belly attacks by Anti-tank

Mines Mk.'7 (20 lb TNT) agains4- Centurion Tank targets arranged by the

"Attack o:' Armour Committee"; Ordnance Board Proceeding '!'993 (Special)

13th April, 1962.

Two effective attacks were made, one centrally belov the fighting

compartment and the other centrally below the engine compartment. Damage

sustained in the former instance was assessed to give IOCP lost mobility and

10Y lost 'ire power and in the latter instance 100/ lost mobility and 106

loss of fire power.
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1 * INTRO JUCTION

Tria13 to determine the ePfect of Anti-Tank Mine Mk.7 belly attack
against Centurion Tank targets were arranged by the Ordnance Board for
DoR.E.E. Details of the trial request are given in Ordnance Board
Proce'"dings Q8993 (Special), 13th April, 1962.

This report deals with the damage assessment carried out by F.V.R.D.E.
usirg, as far as it could be applied to mine attack, the new method of
assessment as described in Ordnance Board Memorandum No,o2/62 issued as
an Appendix to Proceeding No.Q8999 (Special), 24th July, 1962.

Instrumentation to determine the effects of blast and acceleration on
the :rew was arranged and the results will be the subject of a separate
report by A.O.R.E. (C & E.P. Division).

The trials were carried out during May, 1962 at P. & E.E. ShoTburyness.

2. TARGET VEHICLES

T9o Centurion Tanks Mk.3, Target Nos.2/62 and /62, from target vehicles
previously used in the Attack of Armour Committee's trials of the 120 mm
Tank Gun, were selecled for the tests.

The two vehicles were non-ruziners as a result of damage sustained in the
earlier gun trials, but the floor Dlates and general hull structures
were sound. However, Target No.2/62 suffered some structural damage by
the first mine attack made beneath the floor of the fighting compartment
(Attack Ref. MI) which resulted in a low order detonation and was
disco> nted as being an unrepresentative attack. The required attack in
this position was subsequently made on Target No.4/6' and Target No.2/62
was u,ed for the attack beneath the engine compartment (Attack Ref. M2).
Due a-count was taken of this and the damage from the provious gun
attacks when assessing damage to the vehicles after Attacks M2 and M3.

3. METHO

3 1. The following attacks were made with Mine Mk. 7 (20 lb)
electrically detonated in each case with the mine buried 2 inche-
below ground level with approximately 14 inch additional soil
mound: -

(a) Attack M2 against Target No.2/62. Centre of mine vertical7y
below the longitudinal centre line of the floor plate in 1Lne
with the left and right 5th road wheel centres; beneath the
engine compartment.

(b) Attack M3 against Target No.462. Centre of mine vertically
below the longitudinal centre line of the floor plate in
line with the left and right 3rd road wheel centres; beneath
the fighting compartment.

UNCLASSIFIED
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L. RESULTS DISCUSSION

4.1. Detailed damage assessment data are given in the Appendix.

,.2. Attack M2 - Detonation beneath the engine compatment

Severe deflection of the hull floor brought it into contact withthe engine; fuel and oil tanks were riptured and driver'scontrol rods were rendered inoperable. These items were,therefore, damaged to the extent that either could account for100%o mobility loss. The total distorted area of the floor was90 incheF, x 60 inches, the width of the floor, with a maximumpermanent displacement of 7 inches. Details of the floordistortion are given in the -1opendix, Sheet 7. Photographs
showing the hull floor distortion and damage to interior
components are given at Figures 2 - 5.

The hull floor and edge welds remained intact without fractureand the 2 inch thick hull side plates were drawn inwards to anappreciable degree in the region of the bulged area of the floor.The two large access covers in the area of the floor affected byblast were displaced downwards when the f'loor rebounded afterhaving resisted the initial blast from the mine attack. A lossof fire power of I0% is due to failure of the auxiliary enginefuel supply which would result in the -oowered traverse system
being out of action.

The wooden dummies representing the crew were not materially
damaged and there did not appear to be any serious disturbanceof the fighting compartment components attributable to thisattack. More precise assessment in the fighting compartment wo..impracticable because of previous damage from A.P.D.S. shotattack and the low o-der detonation resulting f-rom the discountcl
mine attack M1.

4.3. Attack M3 - Detonation beneath the fighting compartment

Severe deflection of the floor occurred, the total area affectedbeing 80 inches x 60 inches, the width of the floor, with amaximmn permanent displacement upwards of 4J- iches; the floorplate was otherwise intact. Detailed measurements of the floorplate distortion are given in the Appendix, Sheet 7. This attackproduced less permanent floor displacement than attack M2
probably because of substantial support by tle floor stowage binsand their contents.

Although the turret traverse was jammed previously by thepreceeding gun trials it was evident that the extensivedisplacement and damage to the floor stowage, rotary basejunction, turret turntable and side supprorts would have preventedturret traverse by power or hand. Since also damage and distortionto the driver's control rods and linkage was sufficient to renderthem inoperative the overall effect is assessed at 07/ loss of
both mobility and fire power.

2-



RJORT NO: TR.57

Damage to the dummy crew indicated that all the turret crew
might well have been incapacitated.

Ammunition stowed in the floor bins was unfit for firing, all
the cartridge cases being squashed to a varying degree. Several
rounds were recovered loose in the fighting compartment having
been projected out of the bins. Floor bin flaps and other
components were wrenched from their hinges and fixtures; the
batteries were shattered and pieces scattered over the whole
compartment.
Photographs of the hull floor plate dAstortion and of internal

components before and after mining are given at Figures 7 - 14.

5. SUME1,1ISED 1ESULTS

5.1. Attack M2. Made centrally below the engine compartment would
have resulted in 10, lost mobility for any one of the followin;
reasons:-

Sa) Irreparable damage to the engine.
Complete loss of fuel from damaged tanks.
Damage to driver's control rods and lin1cage,

The fuel loss would a'so step the auxiliary engine and e] f ..-Inate
power traverse; this is assessed at 105 loss of fire power.

5.2. Attack M3. Made centrally below the fighting compartment
disrupted the turret floor stowage and turret platform and vould
have pre-ented traverse by obstrction. All driver's control
would be lost due to distortion of the control rods. The
combined effect of these two factors would be 1005 mobility less
and 100o fire power loss.

-3-



Rewort TR-57 Amendix Shee t I For N I

DAMAGE ASSESSMENT DATA

1. 1 ru~I \Q 8993 H p ~
2 rnl40 I,ootioi lilt6 14%1lo

3, 1W ZV 62 t. Run Pth loor
4, V ... iN 2 tf sone

A' f t;- A/T Mine Ine

IiW . 7. ( 20 lb

I *ot -7 nwmt

SMain and Aux. aineas damaged by previous shot attack - no runm%r.
1b Xgina Omyt. - oohin~g sygt4ft pip", Slaotria iUva" lams,eter pme, cylinder

block and other alailiaries dlosesd W*-LO%UaY*
(a) 2otary Beae, junction and turret floor lamonition stowage dwsa&V by previous attack,

X.I.
(a) qeig&ted ad ingtrmennted dies in Gunner' s and Cnander'sa positions - Driver

and loodmi, repesented by unweighited dumnies.
K )hat sUse is turrot.

3m~h4w &W n"r P"Atkel
25 'en,n,,t Ow 'Intitw l' -611g..u .'

A Null rl"pltq bulged invardal, a". 7 in total bulV.4 area, 72 in x 60 in floor
width.o pat* liod walds raiwa;d inUict without fitca-e.

I" Acomig cover OU VmV , dialodVed ouatwaide - partially held by 2 bolts.
3W Aoes covr Clutob, ompletel,y dialodpd otaAs.
01 Wall side plUtes bowed inwards. - nix. &apr*X. I Is at flOer edge - dMaM idaW4

a2 id hold by bowed floor plate.
ID Ieir Bulkhed I in thick buckled.

31 43U left and Right engine bearers bowed iawrs1 7/16 in and ij is mx. ritpetiVO4.
&~ 14 ft4is bearer, lugs an cranklosees right front and rear broken off.

3Ott waaro satierec.
36kWmg qrankosiss vo foe crushed and aides arackedi.

376&38 RImt miWfolds fteotuied and cylUidu bead fbxMares dmage&.
1 Oil cooler sevw*ely best, - nooil leakkg..

0I &4 SIlight ad loft patml tacks severely buckled aid sem spUit open - all fuel lost*
9 Oil tank severely backled a" "as split oen - all oil lost.

IOJ & I Cu**&, Steering and Gear Change control rod& severely beat awd put t at 
adjsteet. Ri&%t and Left steering rod bell-arak. an goarbalt traoturede
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Aggort L57 *PBendix Sheet 4
Ftwmv No. I

A N-H TA XKT IUAS

DAM AGE ASSESSMENT DATA

I. ~Q 8"~3 AN w. < 1

2Tn&J bx-*txw)I In'

3nm Daw 2L6 3X1 , 11*,nnx

X.3 Itar Ith i-A Oo A S

II We~r - 04

(;un to t&rWtt %U4, olli-It thl"i- 17 asFloor Mate

I ruJ-t w4ak *M4 No ---I. N.l/ O,Cd' IINU i 1A' I- WA -- ieI4V1,

24, V.-os an t4k xa*i'uht,oxk pnor 4P~ hniz

i. s&tfrot suspnion brackipt remove by previous thot attecik s upport plaood

LNo suenntion. bin damaged by shot attack and us not mitowsd.
Ammmut-Ii stwe 1A floor bins and 4 round ready bina in turret platormo

C4mWkwaid Gm represented b7 Vel&tiod Wooden d-ea - iniatrumted.
Delv and lode reeeted by unwo4ted wooden dumadia.

5. alast-~soa In turet - Bhos, CAO*&
,RbUto In insmensted dunq cre. positioni.

25(aimnwat an amPoromiut UanaeW

A Voll flow VLato bulaod inwards, mx. ini total bulged area 80) in x GD in floor
vlAft - floor plate and valo reminedttact without fracture.

3 R61017 lass JOntion comletely disiodgod fro flowr and foroed up 8 in.
8 4 rOWEA ref ammo bin distarted with romnds Jammed in their ontainers.
V Lgj tablo plaWarn' fwoed up at osatre mimis 8 in - side suggts

I Alternator motor e~tely disloded from onfta Net--u*
F Pivisiem plate !V1 hc floor Stoe 09Ly~ukl

I A2 &G 03 UtyAor b -central rer left It10"a tyiaiad trees

044" Flowr stoutW bins -bin flaps detached and stowed ammnt.a ejected and damaed.
31 & 2 11atteries *battered - electrolite and rragmants. dispersed ove whole of the

ti&btiqg ocoWtent - bin flaps removed.
Or'sa root rest and colown severely beat.

XdZ MutOlk- 8%44rJU% And Cear ChauMW Centrol ro4B sevrely bent and out of adjuset.
21a terift. rod bell =W*k piLvot pin fraftIored.

SComade's Imom - feot damp.
o Omoo I: Dmo - risht mr ofr and shwalder braon.
P LOds~ VM - aew"e log and ri&tt shoule damg. Nead sevoir dent.

SECRET



SECRET

1t TR.51 AsMqW ffMt A

A 88 8 88 8'8,8 8 88 §8 8 8 888 88 81

(4

7 7-- Iq *

40

4 3 0

Ax ieee. a a

00000 0~44 4~Oki

~QN ~--~0 0 00000 00L"r



tA 8

iri

IQ s

Iii IAli]



0 01

I-IC

LC\\l

U'l

cor

o rd ~ -~- -

0OQ)

\0
iC) Q

d

OH

H 0i0 4

91 W ___

~~ci

0'

*0 m. \j A

0

4- H

02 0

4--'

to*

a)0 *Cd

PC\-i C\
\D2\0
C\-



VW



F FIGIG. NO -31.
rRIVER'S CIONTROL ',-MDS

ATTACK M2. MGM COMPART)IMT MUM ATTACK
WITH INTERIUL COMFUNEm FaMVED SBDWM FIWR

DISPEMEMUNT AND DISTORTED CIDNTHDL RODS.

FM. NO.
ATTACK M2. SHOTM CIDINDITION OF CRANXCASE
AND SUMP AS FOW WHEM ENGM WAS RDOVED

REPORT NQ.-TR.57



FIG. NO

CENTIONTN TAkE o. 76



FIG. N0.7.

FIG. NO.8e

VIEW OF FIGHTING ODIdARTMMN FLOOR (AIMUNITION
FLOOR STOWAGE FIAPS) PRIOR TO ATTACK )t3
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